Growing evidence suggests that synchrotron radiation plays a significant role in shaping the spectra of most γ-ray bursts. The relativistic jets producing them likely carry a significant fraction of energy in the form of a Poynting flux.
The debate between the two models continued for many years, which may be coined as a "battle of α". The rise of the photosphere model was motivated by the inability of the synchrotron model to account for α > −2/3, the so-called "synchrotron line-of-death" 12 , as observed in a small fraction of bursts 2, 3 . The inclusion of a quasi-thermal component can significantly harden the GRB spectra 8 to account for these bursts. The detection of a bright, thermally-dominated burst, GRB 090902B 13, 14 , offered confidence to the photosphere modelers, who speculated that by spatially and temporally superposing photosphere emission from different parts of the jet, much softer α can be also obtained within the photosphere models. It was until detailed modeling when people realized that the superposition effect has limited effect on softening α 11, 15 . Contrived structured jet configurations (e.g. structured Lorentz factor profile but uniform luminosity profile) are needed in order to soften α significant enough to meet the data requirements 16, 17 .
On the other hand, synchrotron modelers over the years have proposed various scenarios to harden the spectrum from the fast-cooling α = −1.5 to the typical α ∼ −1 [18] [19] [20] [21] . However, it takes very contrived conditions to break the α = −2/3 line-of-death limit 22 . One step forward was the realization that one should use the synchrotron model spectrum itself (rather than the Band function) to fit the data directly [23] [24] [25] . Somewhat surprisingly, seemly different models (e.g. synchrotron vs. Band) could lead to similar goodness of fitting to the same set of data 25 . This is because the limited number of γ-ray photons detected from a GRB allows the flexibility to match different input models. Applying physical synchrotron models to fit the GRB data turned out to be fruitful: Besides proving that modified fast-cooling models can fit the data 25 , the standard fast cooling spectrum may also interpret some GRBs given that there exists an additional break in the even lower energy regime 26, 27 . This second break is indeed found to exist in a good fraction of GRBs 28, 29 . More intriguingly, the synchrotron model can also account for the majority of the bursts that are beyond the traditional lineof-death 30 , suggesting that the α = −2/3 line for the Band function model no longer carries a significant physical meaning. According to Ref. 30 , essentially all the GRB spectra can be accounted for within the synchrotron model except very few cases.
This does not mean that the photosphere emission is not shaping the observed GRB 2 spectra. The spectra of some bursts are best fit with the superposition of a Band component and a thermal component [31] [32] [33] , suggesting the co-existence of the photosphere component and the synchrotron component. The spectra of a handful of GRBs (e.g. GRB 090902B 13, 14 ) are dominated by the quasi-thermal photospheric emission, but these are exceptions rather than norms.
The diverse GRB spectra can be understood within the framework of a diversity of jet composition among GRBs. The ultimate energy power source of a GRB comes from two energy reservoirs (Figure 1 the outflow, which can be dissipated in internal shocks, leading to particle acceleration and synchrotron radiation. The Poynting flux energy can be also directly dissipated through magnetic reconnection, also leading to particle acceleration and synchrotron radiation.
Whether the spectrum of a GRB is synchrotron-dominated or thermally-dominated depends on the initial allocation of energy in the two energy reservoirs at the central engine 35 .
The standard fireball usually predicts a more significant thermal component 8 , as observed in GRB 090902B 13, 14 . The non-detection of such a bright thermal component in the majority of the bursts suggests that most bursts have a significant Poynting flux component. The GRB jet composition is likely hybrid, with the "fireball" case and the pure "Poynting-fluxdominated" case as the two extreme regimes (Fig.1) . The majority of GRBs have both energy components, with the Poynting flux component dominating in the central engine and sometimes in the emission region as well.
A consensus of the synchrotron modelers is that in order to reproduce the data, the emission region needs to be at least two orders of magnitude farther away from the engine than the standard internal shock site 20, 27, 28, 30, 36, 37 . Such large radii for synchrotron radiation are expected in the Poynting-flux dissipation models invoking repeated collisions 38 or 3 collision-or deceleration-induced magnetic kink instabilities 39 . The large emission radius of the GRB prompt emission is also consistent with the non-detection of high-energy neutrinos from any GRBs 40, 41 and the modeling of the "spectral lags" and spectral evolution patterns in GRB pulses 42, 43 . The dissipation of a Poynting flux in GRBs is evidenced by the detection of moderate linear polarization in both prompt γ-ray 44, 45 and optical 46 emissions as well as the early optical emission believed to originate from the reverse external shock 47, 48 .
So, after a decade from 2009, the main component that shapes the GRB prompt emission spectra is identified 23, 25, 27, 28, 30 . With detailed observations and data analyses of the broad-band prompt emission data (γ-rays, X-rays and optical) of many GRBs using the current and future GRB observatories, it would be possible to quantify the distribution of the GRB jet composition in the future. After all, the best tribute to David Band would be to replace the Band function by more physical models to understand the ever-growing GRB data in the years to come. 
